Utility Model No. 57-110359 
LUBRICATING DEVICE 

DETAILED EXPLANATION OF THE DEVICE 

The present device relates to a lubricating device installed in a power 
transmission system of a vehicle. 

Generally, a vehicle that has broken down and cannot move under its own 
power is towed away by a wrecker truck. A known towing method is frequently used, 
in which the disabled vehicle is towed in a state where the broken side of the vehicle is 
lifted up and the other side of the vehicle is in contact with the road surface. When 
using this method, if a vehicle equipped with an automatic transmission is towed while 
driving wheels are in contact of the road surface, a part of a sliding contact portion in 
the automatic transmission that is rotated by the driving wheels rotates without oil 
supply, which may cause a problem. More specifically, lubrication of the automatic 
transmission is performed by an operation of a gear pump directly connected to a torque 
converter on the pump side, and the like. However, in a disabled vehicle, the gear 
pump does not operate, and therefore the sliding contact portion, which is designed to 
be lubricated by oil supplied from the gear pump, is not supplied with oil. Even if the 
shift lever is maintained at the neutral range, a part of the sliding contact portion 
mechanically rotates, which may cause seizure at a metal portion thereof. In order to 
prevent this, a service manual and the like for the vehicle equipped with an automatic 
transmission specifies a speed limit and a distance limit and the like in case of being 
towed. However, these conditions specified in the service manual may not be 
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accurately performed by the general user. In addition, the metal and the like are in a 
limit situation even in a normal use condition, in terms of durability. Therefore, in 
order to improve reliability of the automatic transmission when the vehicle is towed, it 
is important to improve the lubricating system. 

m ^ 0 bj e ct of the present device to provide a lubricating device that operates 

by being supplied with rotational force from driving wheels. 

The present device is structured to include a gear, an oil reservoir, and an oil 
passage. The gear is rotated by the rotational force received from driving wheels that 
are in contact with the ground when the vehicle is towed, and a lower portion of the gear 
is soaked in the oil in the oil reservoir. The oil reservoir is attached to a support frame 
in a power transmission system and receives oil scattered from the gear. The oil 
passage feeds the oil in the oil reservoir to a portion to be lubricated in the power 
transmission system. 

According to the present device, the gear that receives the rotational force of 
the driving wheels when the vehicle is towed transmits the oil in a lower oil reservoir to 
an upper oil reservoir by splashing the oil, and the oil flowing down from the upper oil 
reservoir is supplied, through an oil passage, to a predetermined portion to be lubricated. 
That is, even when the operation of the gear pump is stopped due to the engine stop, the 
portion to be lubricated is supplied with the oil flowing down from the upper oil 
reservoir. Therefore, even if the portion to be lubricated is rotated at a high speed by 
the driving wheels according to its mechanism, it is possible to prevent a sliding contact 
surface of a metal or the like in the sliding contact portion from becoming rugged. 

The present device will be described with reference to the accompanying 
drawings. 
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FIG 1 schematically shows an engine 1 installed in a front drive vehicle (not 
shown), an automatic transmission 2 and a differential device 3 that are integrally 
connected to the engine 1 in the power transmission system. The rotational force of 
the engine 1 is transmitted from a pump 5 of a torque converter 4 to a turbine 6, and 
further to an input shaft 7 directly connected to the turbine 6. The input shaft 7 is 
connected to the torque converter 4 and a planetary gear unit 8 that is connected to the 
torque converter 4. The rotational force of an output shaft 9 in the planetary gear unit 
8 is transmitted to a transfer driven gear 12 via a transfer drive gear 10 and an idle gear 
11. The rotational force of the transfer driven gear 12 is transmitted to the differential 
device 3 via a transfer shaft 13, and further transmitted to front wheels T, which are 
driving wheels, by two axle shafts 14 extending from the differential device 3. 

A connecting portion of a converter housing 15 that supports the torque 
converter 4 and a transmission case 16 that supports the planetary gear unit 8 is 
provided with an oil pump housing 17 and a reaction shaft support 18 that is overlapped 
with the oil pump housing 17. The center portion of these elements supports the input 
shaft 7. A front clutch 20 in the planetary gear unit 8 is provided at a position facing a 
center wall portion 19 formed of the oil pump housing 17 and the reaction shaft support 
18. The front clutch 20 is engaged at the reverse range and the third speed range, and 
released at the other ranges. 

When the vehicle including such a transmission system is toed with the front 
wheels T, i.e., the driving wheels being in contact with the ground, the front wheels T is 
rotated in the reverse direction. The rotational force is transmitted from the differential 
device 3 to the output shaft 9 in the planetary gear unit 8. The rotational force of an 
annular gear 21 integrally connected to the output shaft 9 is transmitted to a planet gear 
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22. A center shaft side of the planet gear 22 is supported by the transmission case 16 
via a one-way clutch 23 and a low reverse brake 231. Further, the planet gear 22 is in 
mesh with a reverse sun gear 24 that is integrally connected to a retainer 201 of the front 
clutch 20. Accordingly, the planet gear 22 that receives a reverse rotational force from 
the annular gear 21 side is about to start rotating in the reverse direction. However, in 
this case, the one-way clutch 23 works to prevent the reverse rotation. Therefore, the 
planetary gear 22 rotates on its axis, ,and the front clutch 20 on the retainer 201 side 
rotates at a high speed. 

FIG 2 shows the vicinity of the center wall portion 19 of the automatic 
transmission 2 shown in FIG 1. A boss portion 181 at the center of the reaction shaft 
support 18 supports the input shaft 7 via a metal 25. The retainer 201 of the front 
clutch 20 is outwardly fitted to the outer peripheral surface of the boss portion 181 via a 
metal 27. Here, a portion between the inner surface of the metal 27 and the outer 
surface of the boss portion 181 is set as a portion A to be lubricated. The portion A to 
be lubricated is normally lubricated by the oil supplied from an oil pump 28 in the oil 
pump housing 17. However, the oil pump 28 is stopped when the engine 1 is stopped, 
so that an oil passage 281 of the oil pump 28 does not supply oil to the portion A to be 
lubricated. 

As shown in FIG 3, the portion A to be lubricated is supplied with oil by a 
lubricating device 29 according to one embodiment of the present device. The 
lubricating device 29 is arranged at a portion B as shown in FIG lin a vertical direction 
in the drawing, i.e., in the up and down direction. An oil reservoir 30 is formed by the 
oil pump housing 17 and the reaction shaft support 18 overlapped with the oil pump 
housing 17. The oil reservoir 30 is arranged to be higher by h than the portion A to be 



lubricated. The bottom portion of the oil reservoir and the portion A to be lubricated 
are connected by an oil passage 31. The oil passage 31 is formed by a plurality of drill 
holes formed in the reaction shaft support 18. The oil reservoir 30 has an upward 
opening 301 formed in the reaction shaft support 18. On the other hand, as apparent 
from FIG 1 and FIG. 4, a "final driven gear 32 and a final drive gear 33 in mesh with the 
final driven gear 32 are placed on a plane extending from the center wall portion 19. A 
lower portion of the final driven gear 32 is soaked in the oil accumulated in a 
differential case 34. Accordingly, when the vehicle is towed, the final driven gear 32 
rotates splashing the oil in a rotational direction C corresponding to backward 
movement. At this time, the oil adhering to gaps between the teeth of the final driven 
gear 32 is transmitted to the final drive gear 33 that meshes with the final driven gear 32 
at an upper portion. The adhering oil that has received a centrifugal force caused by 
the rotation in a rotational direction CI corresponding to backward movement is 
scattered to the surrounding. The scattered oil is directed in the extending direction of 
the center wall portion 19. A part of the oil is received by the upward opening 301 of 
the oil reservoir 30. As described above, the lubricating device 29 shown in FIG 3 
uses as pumps the final drive gear 33 and the final driven gear 32 in the power 
transmission system to store oil in the oil reservoir 30. The stored oil in the oil 
reservoir 30 is supplied to the portion A to be lubricated via the oil passage 31. 

The lubricating device shown in FIG 3 operates when the front wheels T, 
which are driving wheels, rotate even if the engine is stopped. Accordingly, the 
portion A to be lubricated, which is supplied with no oil due to the stop of the oil pump 
28, can be supplied with oil via the oil passage 31 that is a route different from the oil 
passage on the oil pump side. Thus, it is possible to supply oil to the portion A to be 
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lubricated, even when the surrounding portion of the metal 27 or the boss portion 181 is 
rotated at a high speed when the vehicle is towed, thereby substantially preventing 
surface roughness of the metal 27 due to seizure or the like in the portion A to be 
lubricated. Further, the lubricating device 29 can be modified by additionally 
providing the oil reservoir 30 "for the oil pump housing 17 and the reaction shaft support 
18 that constitute the center wall portion 19, and additionally forming the oil passage 31 
on the reaction support 18 side by drill processing. Such modification can be easily 
performed. Further, the cost for the additional equipment of the lubricating device 29 
can be lowered, because only a small number of members for the additional equipment 
are required and the processing is easily performed. 

In the above description, the portion A to be lubricated is the sliding contact 
portion between the metal 27 on the front clutch 20 side and the boss portion 181 on the 
reaction shaft support side. However, the portion A to be lubricated may be any 
portion that rotates at a high speed with no oil supply when the vehicle is towed, 
according to the configuration of the automatic transmission 2. If, in another 
automatic transmission, another portion rotates at a high speed with no oil supply, that 
portion can be set as a portion A to be lubricated. Further, the above-described 
lubricating device 29 is installed in the automatic transmission 2, however, it may be 
installed in another device that operates in the power transmission system. 

As described above, if the lubricating device according to the present device is 
used, it is possible to prevent the sliding contact surface of a metal or the like from 
becoming rough due to the rotation of the driving wheels when the vehicle is towed. 
In case of long distance towing, generally, before towing the vehicle, it is necessary to 
perform the disconnection processing of a part of the power transmission system, such 
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as a propeller shaft, in order to shut the rotational force from the driving wheels. Such 
disadvantage can also be eliminated according to the present device. 
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